Remarkable tolerance to prolonged heating, prolonged storage, and bacterial proliferation was exhibited by staphylococcal thermonuclease in foods and broth. A purified enzyme preparation added to Brain Heart Infusion broth was unaffected by the growth of five bacterial species. Minimal inactivation was effected by Bacillus subtilis. Optimal growth of Streptococcus faecalis var. Iiquifaciens caused extensive inactivation of thermonuclease. However, storage at room temperature or the addition of 5% NaCl caused only minimal inactivation.
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In the absence of a practical method for detecting staphylococcal enterotoxins in foods (1) , the presence of a large number of Staphylococcus aureus is considered to be strong evidence of enterotoxin contamination (12) . However, none of the available media for the quantitative determination of S. aureus in foods is completely satisfactory (2) .
Recently, an enzymatic approach has been suggested. An extremely rapid, though complex, procedure for determining staphylococcal nuclease activity in foods was reported by Chesbro and Auborn (3) . Subsequently, a convenient and inexpensive, yet rapid, method was developed in our laboratory (unpublished data). The specificity of the enzymatic procedure is based on the observations that the production of heat-resistant nuclease (thermonuclease) is a stable property of S. aureus (8, 10) , and other microorganisms are not known to exhibit this property (3, 6, 7) . Furthermore, the excretion of the enzyme from proliferating cells of S. aureus strains 234 and 5-6 in meats has been shown to vary in synchrony with elaboration of enterotoxins A and B (3, 9).
The present study was designed to investigate environmental conditions that might limit the value of detecting staphylococcal thermonuclease activity as an indication of staphylococcal proliferation in foods. Determination of nuclease activity. Staphylococcal thermonuclease was added to Brain Heart Infusion (BHI) broth, reconstituted nonfat dry milk, and saline. Enzyme activity was determined quantitatively by the methods of Lachica, Hoeprich, and Franti (unpublished data) in the nonfat dry milk samples; 0.5-g portions were suspended in 4.5 ml of water before assay of thermonuclease activity. With the other food products, activity was determined qualitatively (7) .
Determination of growth. The optical density of cultures was determined by using a Bausch & Lomb Spectronic 20 colorimeter.
RESULTS
Prolonged heat treatment. The resistance of staphylococcal nuclease to heating (to 60 C and 97 C for up to 60 min) was evaluated by using milk, BHI broth, and saline containing 2.0 ug of a purified preparation of the enzyme per ml. In BHI broth and milk, nuclease was more resistant to thermal inactivation than in saline ( Fig. 1) . A similar observation was reported by Sulkowski and Laskowski (11) In contrast to the observation by Chesbro and Auborn (3) with S. aureus 234, we noticed no thermal activation of the nuclease from S. aureus 698. Although the nuclease is highly resistant, as is shown in Fig. 2 , it is not completely refractory to denaturation by heat.
Prolonged storage. The resistance of thermonuclease in various foods to prolonged storage was determined. Measured quantities of nuclease (0.5 to 0.005 ug/g) were added to: butter, banana cream pie filling, and sterile reconstituted dry milk (stored at 5 C); colby cheese and meat spreads of beef, chicken, and turkey (stored at room temperature 37, 25, and 5 C, respectively. All food samples were stored in air-tight containers and were examined at monthly intervals. After 10 months, all of the food samples exhibited nuclease activity before and after being steamed for 15 min. Of the milk samples, only the dried milk stored at 37 C exhibited a slight decrease in activity.
Another illustration of tolerance to storage is shown in Fig. 3 . No decrease of nuclease activity was observed when a filtrate of a culture of S. aureus 698 was stored in screw-capped test tubes at 5 C for 4 months. A slight decrease was observed on storage at 25 C.
Effect of bacterial overgrowth. Proteolytic enzymes elaborated by growing bacteria might degrade staphylococcal thermonuclease in foods. Accordingly, fresh cultures were inoculated into BHI broths (106 cells/ml) containing 2.0 ,ug of purified staphylococcal nuclease per ml. Except for P. fragi, which was incubated at 25 C, all cultures were incubated at 37 C for 24 hr, followed by incubation at 25 C for the next 3 days. Of the seven cultures, five had no effect on the nuclease (Fig. 4) . The culture of B. subtilis effected minimal inactivation. However, activity decreased nearly 1,000-fold within 24 hr in the presence of a growing strain of S. faecalis var. liquefaciens. Enterotoxin B was unaffected by enterococcal growth (Genigeorgis and Lachica, unpublished data).
Further studies revealed that a decrease of the incubation temperature to 25 C diminished considerably the inactivating potency of the growing enterococcal population (Fig. 5) , despite the heavy growth attained in 48 hr. A similar effect was observed with the addition of 5% NaCl. Figure 6 shows that the degradation of the nuclease occurred during the late (5) . Also, in the authors' experience with a limited number of samples of foods implicated in outbreaks of staphylococcal food poisoning, the presence of thermostable nuclease was readily demonstrable (9) . Although enterococci in foods are testimony to contamination with enteric microflora, it is doubtful that concurrent staphylococcal contamination would be obfuscated on this basis.
